Catecholamine and endorphin responses to delivery in term and preterm lambs.
A marked increase in catecholamines and endorphins at birth has been described in animals and man. Because the factors which regulate catecholamine secretion are incompletely understood and because it has been suggested that endogenous opiates are important in the regulation of catecholamine secretion, we designed studies to compare changes in plasma catecholamines at birth with simultaneously measured endorphins. Catecholamines and beta-endorphin-like immunoreactivity (beta-ELI) were measured at birth in term (145 days) and preterm (130 days) lambs. Preterm lambs were given natural sheep surfactant intratracheally to prevent respiration failure. Following umbilical cord cutting, there was a marked increase in circulating norepinephrine (NE) and epinephrine (E) levels. The peak preterm NE (2.2 +/- 0.3 ng/ml at 1 h) was greater than the peak term NE (1.0 +/- 0.2 ng/ml at 5 min). The peak preterm E occurred later and also was greater than the peak term E (4.0 +/- 0.5 ng/ml at 1 h vs. 1.3 +/- 0.4 ng/ml at 15 min, respectively, p less than 0.01). Baseline beta-ELI in term animals (767 +/- 15 pg/ml) was greater than preterm (456 +/- 12 pg/ml). Following cord cutting peak beta-ELI in term animals rose to 867 +/- 201 pg/ml compared to a peak beta-ELI in preterm animals of 1,866 +/- 450 pg/ml. These results and their significance for neonatal adaptation to extrauterine life are discussed.